An ultrastructural study of central nervous system disease produced by wild-type and temperature-sensitive mutants of vesicular stomatitis virus.
Outbred Swiss mice 3 to 4 weeks of age were injected intracerebrally with wild-type vesicular stomatitis virus or its temperature-sensitive (ts) mutants ts 11, ts 22, ts 31, and ts 41. Brain and spinal cord were then studied for pathologic changes by electron microscopy. All mice infected with wild-type vesicular stomatitis virus died within 2 days of inoculation. Diffuse ependymal alterations often culminating in necrosis in brain and especially spinal cord and rare foci of necrosis and mononuclear cell infiltration in the injected hemisphere were the main pathologic changes in these animals. In contrast, mice infected intracerebrally with ts 22 and ts 31 showed their first clinical signs, consisting of hind limb paralysis, on day 4 and did not die until day 7 or 8 after inoculation. Ependymal alterations were of less severe degree in these animals, whereas the most striking changes were those of status spongiosus limited to the gray matter of the spinal cord. Such status spongiosus was mainly due to ballooning of dendrites and astrocytic processes, although myelin and neurons were also occasionally involved. Mice infected with ts 11 and ts 41, on the other hand, remained clinically well and failed to show significant pathologic features at 4 and 8 days after intracerebral inoculation. This study would indicate that some ts mutants of vesicular stomatitis virus are capable of altering the fulminating disease produced by the parent virus and of producing strikingly different pathologic changes.